A numerical quantity that characterizes the whole structure of a graph is called a topological index. More preciously topological indices are numbers associated with molecular graphs for the purpose of allowing quantitative structure-activity/ property/ toxicity relationships. These topological indices correlate certain physico-chemical properties like boiling point, stability, strain energy etc of chemical compounds. The concepts of hyper Zagreb index, first multiple Zagreb index, second multiple Zagreb index and Zagreb polynomials were established in chemical graph theory based on vertex degrees. These indices are useful in the study of anti-inflammatory activities of certain chemical networks. In this paper, we determine the hyper Zagreb index, first multiple Zagreb index, second multiple Zagreb index and Zagreb polynomials of the line graph of 2D−lattice, nanotube and nanotorus of T U C 4 C 8 [p, q] by using the concept of subdivision.
Introduction
Chemical graph theory is a branch of mathematical chemistry in which we apply tools of graph theory to model the chemical phenomenon mathematically. This theory contributes a prominent role in the fields of chemical sciences. A moleculer/ chemical graph is a simple finite graph in which vertices denote the atoms and edges denote the chemical bonds in underlying chemical structure. This is more important to say that the hydrogen atoms are often omitted in any molecular graph. A topological index is actually a numeric quantity associated with chemical constitution purporting for correlation of chemical structure with many physio-chemical properties, chemical reactivity or you can say that biological activity. Topological descriptors play a vital role in Quantitative structure-activity (QSAR) and structure-property (QSPR) study.
A nano structure is an object of intermediate size between microscopic and molecular structures. It is product derived through engineering at molecular scale. This is the something that has a physical dimension smaller than 100 nanometers, ranging from clusters of atoms to dimensional layers. Carbon nanotubes (CNTs) are types of nanostructure which are allotropes of carbon and having a cylindrical shape.
In last decade, graph theory has found a considerable use in this area of research. Graph theory has provided chemist with a variety of useful tools, such as topological indices. Cheminformatics is new subject which is a combination of chemistry, mathematics and information science. It studies Quantitative structure-activity (QSAR) and structure-property (QSPR) relationships that are used to predict the biological activities and properties of chemical compounds. In the QSAR / QSPR study, physico-chemical properties and topological indices such as Hyper-Zagreb index, first multiple Zagreb index, second multiple Zagreb index and Zagreb polynomials are used to predict bioactivity of the chemical compounds.
Molecules and molecular compounds are often modeled by molecular graph. A molecular graph is a representation of the structural formula of a chemical compound in terms of graph theory, whose vertices correspond to the atoms of the compound and edges correspond to chemical bonds. A graph G(V, E) with vertex set V and edge set E is connected, if there exists a connection between any pair of vertices in G. A network is simply a connected graph having no multiple edges and no loops. For a graph G, the degree of a vertex v is the number of edges incident to v and denoted by deg(v).
A graph can be recognized by a numeric number, a polynomial, a sequence of numbers or a matrix which represents the whole graph, and these representations are aimed to be uniquely defined for that graph. A topological index is a numeric quantity associated with a graph which characterize the topology of graph and is invariant under graph automorphism. There are some major classes of topological indices such as distance based topological indices, degree based topological indices and counting related polynomials and indices of graphs. Among these classes degree based topological indices are of great importance and play a vital role in chemical graph theory and particularly in chemistry. In more precise way, a topological index T op(G) of a graph G, is a number with the property that for every graph H isomorphic to G, T op(H) = T op(G). The concept of topological index came from work done by Wiener [30] while he was working on boiling point of paraffin. He named this index as path number. Later on, the path number was renamed as Wiener index. The Wiener index is the first and most studied topological index, both from theoretical point of view and applications, and defined as the sum of distances between all pairs of vertices in G, see for details [13] .
One of the oldest topological index is the first Zagreb index an introduced by Gutman and Trinajstic on based degree of vertices of G in 1972, [14] . The first and second Zagreb indices of a graph G are defined as:
In 2013, Shirdel, RezaPour and Sayadi [28] introduced a new degree based of Zagreb index named "hyper Zagreb index" as:
Ghorbani and Azimi defined two new versions of Zagreb indices of a graph G in 2012, [10] . The first multiple Zagreb index P M 1 (G), second multiple Zagreb index P M 2 (G) and these indices are defined as:
The properties of P M 1 (G), P M 2 (G) indices for some chemical structures have been studied in [4, 10] . The first Zagreb polynomial M 1 (G, x) and second Zagreb polynomial M 2 (G, x) are defined as:
The properties of M 1 (G, x), M 2 (G, x) polynomials for some chemical structures have been studied in [12] . Nowadays there is an extensive research activity on the HM (G), P M 1 (G), P M 2 (G) indices and M 1 (G, x), M 1 (G, x), polynomials and their variants, see also [4, 5, 7, 8, 9, 10, 14, 15, 28] . For further study of topological indices of various graph families, see [1, 2, 3, 6, 15, 16, 17, 21, 22, 25, 26, 27 ].
Topological indices of L(S(G))
The subdivision graph [23, 24] S(G) is the graph obtained from G by replacing each of its edge by a path of length 2, or equivalently, by inserting an additional vertex into each edge of G, [4] . The line graph of the graph G, written L(G), is the simple graph whose vertices are the edges of G, with ef ∈ E(L(G)) when e and f have a common end point in G. In 2011, Ranjini et al. calculated the explicit expressions for the Shultz indices of the subdivision graphs of the tadpole, wheel, helm and ladder graphs, [24] . They also studied the Zagreb indices of the line graphs of the tadpole, wheel and ladder graphs with subdivision in [23] . In 2015, Su and Xu calculate the general sum-connectivity indices and co-indices of the line graphs of the tadpole, wheel and ladder graphs with subdivision in [29] . In [19, 20] , Nadeem et al. computed ABC 4 and GA 5 indices of the line graphs of the tadpole, wheel, ladder, 2D−lattice, nanotube and nanotorus of T U C 4 C 8 [p, q] graphs by using the notion of subdivision.
In this paper, we compute hyper Zagreb index, first multiple Zagreb index, second multiple Zagreb index, Zagreb polynomials for the line graph of subdivision graphs of 2D−lattice, nanotube and nanotorus of T U C 4 C 8 [p, q]. Let p and q denote the number of squares in a row and the number of rows of squares,
respectively in 2D−lattice, nanotube and nanotorus of T U C 4 C 8 [p, q] as shown in Fig. 1 (a) , (b), and (c), respectively. The numbers of vertices and edges of 2D−lattice, nanotube and nanotorus of T U C 4 C 8 [p, q] are given in Table 1 .
Graph
No of vertices This is also known as handshaking lemma. 
Proof. The subdivision graph of 2D−lattice of T U C 4 C 8 [p, q] and the graph R are shown in Fig. 2 (a) and (b) respectively. In R there are total 2(6pq−p−q) vertices among which 4(p + q) vertices are of degree 2 and remaining all the vertices of degree 3. It is easy to see from Lemma 1 that the total number of edges of R is 18pq − 5p − 5q. The edge set E(R) divides into three edge partitions based on degrees of vend vertices,
Among these three partitions of edge set correspond to their degree sum of neighbors of end vertices the number of edges in E 1 R are 2p + 2q + 4, in E 2 R are 4p + 4q − 8 and in E 3 R are 18pq − 11p − 11q + 4. Now using equations [(1)-(7)], we have Proof. The subdivision graph of T U C 4 C 8 [p, q] nanotube and the graph H are shown in Fig. 4 (a) and (b) respectively. The graph H contains 12pq − 2p vertices of which 4p vertices are of degree 2 and others are of degree 3. Now using Lemma 1 it is easy to compute that the total number of edges of H is 18pq − 5p. To prove the above statement the edge set E(H) divides into three edge partitions based on degrees of end vertices, 
Among these three partitions of edge set correspond to their degree sum of neighbors of end vertices the number of edges in E 1 H are 2p, in E 2 HG are 4p and in E 3 H are 18pq − 11p. Now using equations [(1)-(7)], we have Proof. The subdivision graph of T U C 4 C 8 [p, q] nanotorus and the graph K are shown in Fig. 6 (a) and (b) respectively. In K, there are total 12pq vertices and all of them are of degree 3. Now Lemma 1 implies that the total number of edges of K is 18pq. Therefore we get the trivial edge partition, based on the degrees of the vertices i.e E 1 K = uv ∈ E K | deg(u) = 3, deg(v) = 3 with |E 1 K | = 18pq. Now using equations [(1)-(7)], we have x 9 = 18pqx 9 .
Conclusions
In this paper, we have computed hyper Zagreb index, first multiple Zagreb index, second multiple Zagreb index and Zagreb polynomials of the line graph of 2D−lattice, nanotube and nanotorus of T U C 4 C 8 [p, q] by using the concept of subdivision. In future we are interested to find some other restructures and compute their topological indices of their line graphs.
